Enhanced tumor targeting of doxorubicin by ganglioside GM1-bearing long-circulating liposomes.
Doxorubicin (DXR) was encapsulated in long-circulating liposomes, composed of ganglioside GM1 (GM1)/distearoylphosphatidylcholine (DSPC)/cholesterol (CH) (0.13:1:1 in molar ratio) and sized to approximately 100 nm in mean diameter, with 98% entrapping efficiency by the transmembrane pH gradient method. Free DXR, DXR-DSPC/CH and DXR-GM1/DSPC/CH liposomes were injected intravenously into Colon 26 tumor-bearing Balb/c mice via the tail vein at a dose of 5.0 mg DXR/kg. DXR-GM1/DSPC/CH liposomes gave a higher blood level of the drug than did DXR-DSPC/CH liposomes or free DXR up to 24 hours after injection, and the area under the blood concentration-time curve (AUC) for DXR-GM1/DSPC/CH liposomes was 1.5 or 526 times higher than that for DXR-DSPC/CH liposomes or free DXR, respectively. DXR-GM1/DSPC/CH liposomes gave a decreased DXR concentration in the reticuloendothelial system (RES) of the liver and the spleen. Both liposomal formulations effectively reduced the DXR concentration in the heart as compared with that in the case of free DXR. At 6 hours after i.v. injection, DXR-GM1/DSPC/CH liposomes provided an approximately 3.3- or 9-fold higher peak DXR level in the tumor as compared with DXR-DSPC/CH liposomes or the free drug, respectively. These high tumor levels of DXR appear to reflect the prolonged residence time of the liposomes. The results suggest that encapsulation of DXR in GM1-bearing long-circulating liposomes will be useful for cancer chemotherapy.